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ABSTRACT 

This report presents t he  resul ts  of the tests performed on t w o  specimens 
of Pneumatically Operated Shutoff Valve 75Ml3141 ISCJV-1. 
were performed on each test  specimen: 

The following tests 

1. Receiving Inspection 
2. Proof Pressure 
3 .  Functional 
4. Temperature Shock 

5.  Surge 
6 .  Icing 
7. Cycle 
8. B u r s t  

The specimen performance was i n  accordance with drawing 75M13l4.l Ism-1 
with the  exception of sea t  leakage. 

During the  i n i t i a l  functional t e s t ,  the  seat leakage rate, while the  
specimen was pressurized t o  300 psig w i t h  LN , was W6 sccm f o r  specimen 1 
and 333 sccm f o r  specimen 2. 
allowable leakage r a t e  of 300 sccm and are  therefore not considered detrimental 
t o  valve operation. 

The leakage ra tes  were close t o  the  maximum 

During subsequent functional t e s t s ,  the  GN2 leakage rate was greater 
than t h e  specified mdximum of 6 sccm whenever the temperature of the  specimens 
was below room temperature. 

An additional test, not required by TP-FE-CCSD-FO-1024-2R, was performed 
t o  determine the  GN leakage ra tes  at pressures below 300 psig. 
scr ipt ion and resulzs of t h i s  tes t  are  presented i n  appendix A. 

The de- 
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CIIECK SHEET 

FOR 

PNEUMATICALLY OPERATED SHUTOFF VALVE, 6-INCH, 3OO-PSIG; 

IWWF ACTURZR; Parker Aircraft Company, Los Angeles, California 
1 ~VTIlT' .4CTrRFtR ' S PmT NUM3ER: 
NASA DRAIJING NUMBER: 751ll3l4l I S C N - 1  

F9l4-2 

TESTING AGENCY: Chrvsler CorDoration Space Division, New Orleans, Louisiana 
AUTHORIZING AGENCY: " NASA KSC* 

I FUNCTIONAL REQUIKEMEKTS 

A. OPERATING IEDIUN: 

B. O P E R A T E G  PRESSUm: 

C. VALVE CAPACITY: 
D. VALVE UAKAE: 

E. VALVE OPERATIOI!: 

11. COXSTRUCTION 

A. MATERIAL: 

A. OPERATING T E X ~ R . 4 T U R E  
RANG3: 

Valve - Liquid or gaseous oxygen 
Actuator - Gaseous nitrogen 
Valve - 300 psig 
Actuator - 750 psig 

Internal - 6 sccm maximum a t  ambient 
temperature 
External - None 
Spring-to-open actuator 

Cv - Minimum Of 1600 

Metal par t s  i n  flow stream are  stainless 
s t ee l ;  nonmetallic parts i n  flow stream 
a re  Teflon. 

Actuator - 0 t o  + 12!j°F 
Valve - 320 t o  + l25'F 

IV. LOCATION ATID USE: Used i n  the l iqu id  omgen storage system as the  
main vent valve. 

v i i  
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SECT 101' I 

1.1 

1.2 

scorn, 
This report presents the  results of t e s t s  performed t o  determine 
i f  pneumatically operated Shutoff Valve 75123141 LSov-1 meets 
the  operational requirements f o r  John F. Iknnedy Space Center 
Launch Complexes 34 and 37B. 
presented on page viii .  

A sunrmary of the tes t  resu l t s  i s  

I E i I  D3SCRIFTIQI 

1.2.1 Two specimens of 1 n e m t i c a l l y  Operated Shutoff Valve 75XL3l41 
ISOV-1 were tested.  

1.2.2 

1.3 

The valve i s  a 6-inch valve with 300-pound raised face flanges. 
It i s  used as t h e  l iquid owgen storage main vent valve. 
valve i s  16-3/32 inches face-to-face and i s  approximately 26 
inches frorn the  bottom of the  flange t o  the  top of the position- 
indicating-switch housing. The valve is  a pneumatically operated, 
ball-rotor, unidirectional shutoff valve with s p l i t  body design. 
Rotation of t he  b a l l  i n  the flow streim i s  provided by an enclosed 
pneumatic actuator and linkage mechanism mounted d i rec t ly  above 
the  valve and para l le l  t o  t he  f l o v  stream. \;hen in t h e  open posi- 
t i o n ,  t he  valve provides a straight-through f l o w  path f o r  the  
valire media. Internal sealing of the  b a l l  i n  the flow stream 
i s  accomplished by a spring-loaded c i rcu lar  Teflon seal. 
Ilinimm Cv f o r  t h i s  valve i s  1600. 
i s  gaseous or  l iquid owgen f o r  t h e  valve and gaseous nitrogen 
f o r  t he  actuator. 
which opens i n  case of loss of the operating pressure t o  the 
actuator. Two explosion-proof snap action limit switches, en- 
closed in an additional weather and sandproof housing, are  
incorporated for valve posit ion indication (open or  closed). 

The 

The normal operating medium 

Tlie actuator i s  the  spring-to-opec type 

APPLIC 4BE DOCUM!ZKTS 

The following documents contain the  tes t  requirements f o r  pneu- 
matically Operated Shutoff Valve 75Ml3141 LSW-1. 

a. KSC-STD-l64(D), Standard Environmental Test Nethods 
f o r  r--ound Support Equipment Instal la t ions a t  Cap2 
Kennedy 

Drawing 75ICL3141 LSOV-1, Valve, Shutoff, Pneumatically 
Operated, 6-inch, 300-psig 

b. 

c. Cleanliness Standard X3FCSPEC-164 

d. Test P l a n  CCSD-FO-1024-lR 

e. Test Procedure TP-RE-FO1024-2R 

M i n g  page blank 1-1 



SECTION I1 

0 

2.1 

2.2 

2.3 

2.4 

TEST REOUIREIIEFTTS 

The spechen sha l l  be visual ly  and dimensionally inspected f o r  
conformance with the applicable specifications pr ior  t o  tes t ing.  

TEST PROCEDURE 

A visual  and dimensional inspection w a s  performed t o  d e t e d n e  
specimen compliance w i t h  N A S A  drawing 75rSJ3l.41 LSOV-1 and 
Parker Aircraft Company drawing nurnber F9l.4-2 t o  the extent 
possible without disassembling the t e s t  specimens. 
same time the  t e s t  specimens were a lso  inspected f o r  poor work- 
manship and manufacturing defects. 

A t  t he  

TEST RESULTS 

The specimen complied with N A S A  drawing 75Ml3l.41 LSOV-1 and 
Parker Aircraft Company drawing number F9l.4-2. 
poor workmanship or  manufacturing defects was observed. 

No evidence of 

TEST DATA 

The data  presented i n  tab le  2-1 were recorded during the re- 
ceiving inspection. 

Table 2-1. Specimen Specifics 

me 
Parker P/N 

Parker S/N 

Customer No. 

Service Fluid 

Operating 
Pressure Valve 

Actuator 

Customer 
Specification 

Preceding page blank 

Parker Aircraft Co. Pneumatically 
Ope rated Shut off Valve 

Normally Open 

F9U-2 

203 (Specimen 1) 

204 (Specimen 2) 

Isw-1 
LOX 

2-1 
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Table 2-1. Specimen Specifics (Continued) 

Length 

Height 

Inside Diameter 

End Connections 

16.1 inches 

22.75 inches 

6.07 inches 

6-inch 300 lb ASA flanges 

2-2 



SECTIOY I11 

PROOF PRESSURE TEST 

3 01 

3.1.1 

3.1.2 

Each valve s h a l l  be pressurized with GN2 t o  the  proof pres- 
sure of 450 psig. 
5 minutes and t h e  valve shall be checked f o r  external leakage 
and distortion. 

T h i s  pressure s h a l l  be maintained f o r  

Each actuator sha l l  be pressurized t o  t h e  proof pressure of 
1125 psig. This pressure s h a l l  be maintained f o r  5 minutes 
and t h e  actuator s h a l l  be checked f o r  external leakage and 
d i s to r t  ion. 

3.2 TEST PROCEDURE 

3.2.1 , The t e s t  specimen was ins ta l led  as shown i n  figures 3-1 and 
3-2 using the equipment l i s t e d  i n  tab le  3-1. 

3.2.2 A l l  hand valves, solenoid valves, and pressure regulator 
were closed. 

3.293 Hand valves 3, 5,  and 8 were opened and the  3X)O-psig GN2 
supply pressure was monitored on pressure gage 6 .  

3-294 The outlet  of solenoid valve 15 was connected t o  port 16. 
Solenoid valve 1 5  and hand valve 11 were opened. 

3.2-5 Actuator port A was pressurized t o  1125 psig by adjusting 
regulator 9. Actuator pressure was monitored on pressure 
gage 10. 

3.2.6 

3.207 

Solenoid valve 1 5  was closed and leakage from t h e  specimen 
was checked f o r  5 minutes by observing pressure gage 10 f o r  
an indication of a drop in actuator pressure. The pressure 
at t h e  s tar t  and at  the completion of t he  5-1ninute period 
was recorded. 

Solenoid valve 1 5  was opened. 
t o  750 psig through regulator 9. 
were actuated. 

Actuator pressure was vented 
Solenoid valves 12 and 13 

Actuator port B was pressurized t o  1125 psig by adjusting 
regulator 9. Actuator pressure was monitored on pressure 
gage 10. 

Solenoid valve 1 5  was closed, and the  specimen was checked 
fo r  leakage fo r  5 minutes by observing pressure gage 10 for  
an indication of a drop in  actuator pressure. The pressure 
at the  start and a t  the completion of the. 5 minute period 
was recorded. 

3-1 



3.2.10 Solenoid valve 1 5  was opened and actuator pressure was vented 
completely through regulator 9. The out le t  of solenoid 
valve 1 5  was disconnected from port  16 and connected t o  
port 17. 

The valve section of the specimen was pressurized t o  450 
psig by adjusting regulator 9. 
monitored on pressure gage U+. 

The specimen pressure was 

Solenoid valve 15 was closed and the  specimen was checked 
f o r  leakage for 5 minutes by observing pressure gage U+ f o r  
an indication of a drop i n  pressure. The pressure at t h e  
s t a r t  and a t  the  completion of t h e  5-minute period was 
recorded. 

Solenoid valve 1 5  was opened and the  pressure was completely 
vented from the  specimen through regulator 9. 

The actuator and valve sections of the  specimen were examined 
f o r  distortion. 

TEST FESULTS 

There was no leakage from e i ther  specimen during proof pres- 
sure t es t ing  and no evidence of dis tor t ion.  

TEST DATA 

The data presented i n  t ab le  3-2 were recorded during the  t e s t .  

3-2 



Table 3-1. ?roof Tressure ?est Equipment L i s t  

Y I I I 1, 

Item 

Test SFecimen 

Source 

Hand Valve 

F i l t e r  

Hand Valve 

Pressure Cage 

Eand Valve 

Iimd Valve 

Repla to r  

rressure GaCe 

Land Valve 

Solenoid Valve 

Solenoid Yalve 

Manufacturer 

Parker Aircraft 

Combhation Puq? 
Vakie Conyng 

Qendix Corp. 
F i l t  er Division 

Robbins 
b i a t  iop 

Acco ilelicoid 

,'lobbins lviation 

Grove Paltre and 
Regulator Co. 

Seeyers Instru- 
ment Co. 

3obbins Aviation 

:'arot.ta Valve Co. 

!.brotta Valve Co. 

Model/ Ser i a l  
'art No. j No. 

2122-11 08-113 

1 ~ 5 7 7 -  

Remarks 

h e m a t i c a l l y  
operated shut- 
off valve 

3200-psig 

1-inch 

2 - d ~  ron 

0-t 0 5;ooo-psiq 
+l.O,:: FS accur- 
acY 
Cal. date 8-16- 

- 

0-to 6000-pig 
i n l e t  
0-to 6OcK)-psig 
out le t  

16 

?.-inch 

:-inch 3-;my, 
ITC 

&-inch 3--my, 
::C 

3-3 



I t em 

Tressure Gare 

Fort. 

Manufacturer 

Tkrotta Valve So. 

Model/ 
'art No. 

~ 

Serial  
No. 

!-inch 

Note: Manufacturer, Model/Part Number, and Ser ia l  Number columns shal l  
be completed during the test .  

3-4 



Table 3-2.  Froof Pressure Test Data 

Actuator 
Port iz 

Actuator 
Port E 

Pressure 

1125 

1125 

Valve I 450 

Pressure 
After 5 1'5nutes 

( p i g  1 
Leakage Distortion 

450 

1125 

1125 

Yone 

Mone 

!?one 

None 

I?one 

Mone 

3-5 
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SECTION IV 

FUIiCTIOP!AL 'EST 

4.1 

4.1.1 

4.1.1.1 

L.1.1.2 

Position-IndicatinE Switches. 
s h a l l  be monitored during each step of the  functional t e s t .  

The position-indicat ing switches 

External Laakaw. The valve s h a l l  be checked fo r  external leak- 
a m  with a leakage check solution during the functional t e s t  
o r  visually when temperatures a re  below the freezing point 3f 
the  leakage check solution. 

4.1.1.3 GX 
mgient  temperature a d  5y the  flowmeter a t  cryogenic tempera- 
tures. 

leakage s h a l l  be measured by water displacement method a t  

4.1.2 CYCLII!G 

4.1.2.1 The valve sha l l  be pneumatically cycled 10 times with 750-psig 
G1J2 from the opened t o  the closed t o  the  opened positi0r.s. 
Cycling s h a l l  be performed dur- t he  initial functional t e s t  
only. 

VALVE INTERNAL SEAT LEAKAGE 401.3 

4.1.3.1 

l4.1.k.2 

401.5 

4.1.5.1 

The valve sha l l  be held in the closed posit ion with 750-psig 
GIJ2 on the actuator and the valve s h a l l  be pressurized t o  300 
psig with GN 
valve sha l l  ge checked f o r  leakage f o r  5 minutes. 
allowable leakage i s  6 sccm. 
only, t he  leakage t e s t  s h a l l  be repeated using LN2 as the  test  
medium. 

a t  ambient temperature on the  upstream side. 
hkximurn 

The 

During the initial functional t e s t  

The maximum leakage allowed with LT12 is  300 sccm. 

VALVE OPENING ( N O R U L )  

The valve s h a l l  be closed by pressurizing the  actuator with 750- 
psig QJ2. The valve s h a l l  be pressurized t o  300 psig with GN 
at  ambient temperature on the  upstream side. The valve s h a l l ? x  
opened by pressurizing the actuator with 750-psig GN2 and the  
response speed shall be measured. C u r i n g  the  i n i t i a l  functional 
t e s t  only, the valve opening t e s t  s h a l l  be repeated using IN2 
as the t e s t  medium. 
f u l l y  closed t o  fu l ly  open is 2 seconds. 

The maximum required response t i n e  from 

Repeat the procedures in 4.1.4.1 using 800-psig GX2 as the act- 
uating pressure during the i n i t i a l  functional t e s t  only. 

V A L ,  CLCSING 

Hold the  valve i n  i t s  normally opened posit ion by pressurizing 
t h e  actuator w i t h  75O-psig GIG2. The valve s h a l l  be pressurized 

Precedi ilg page blank 4-1 



4.1.5.2 

4.1.6 

4-1-7 

4.2 

i 4.2.1 

4.2.2 

402.3 

t o  300 psig with QJ2 a t  ambient temperature on the upstream 
side. 
w i t h  750-psig GN2 and the  response speed s h a l l  be measured. 
During the ini t ia l  functional test  only, the  valve closing t e s t  
sha l l  be repeated using LN2 as t h e  t e s t  medium. 
required response t h e  from f u l l y  open t o  f u l l y  closed is 2 
seconds. 

"he valve s h a l l  be closed by pressurizing the actuator 

The maximWn 

Repeat the procedures in 4.1.5.1 using 8OO-psig GK2 as the  act- 
uating pressure during the  i n i t i a l  functional tes t  only. 

VALVE OPENING (LOSS OF ACTUATOR PRESSURE) 

The valve s h a l l  be closed by pressur izhg  the actuator with GN2 
t o  750 psig. 
LN2. A loss of actuator pressure s h a l l  be simulated by venting 
the actuator and the  response speed s h a l l  be measured. 
t e s t  shall be performed during the  initial functional t e s t  

The valve s h a l l  be pressurized t o  300 psig with 

This 

, only. 

The insulation resistance and leakage current between all non- 
connected terminals and between each terminal and the  case s h a l l  
be measured. 
quired sha l l  be x )  megohms and the  maximum allowable leakage 
current s h a l l  be 2 milliamperes. lkasurements sha l l  be made 
using an applied voltage of 500 vdc f o r  a minimum of 60 seconds. 
This test s h a l l  be performed during the i n i t i a l  functional test, 
t h e  ic ing test, and t he  last  functional t e s t  during cycling only. 

The minimum allowable insulation resistance re- 

TEST PROCEDm 

The specimen was ins ta l led  as shown i n  figure 4-1 us- the  
equipment l i s t e d  in t ab le  4-1. 

All hand valves, solenoid valves and pressure regulators were 
closed. 

Hand valves 3, 6, and 9 were opened and the  32OO-psig supply 
pressure was monitored on pressure gage 5 .  

Hand valve 12 was opened and actuator port A was pressurized t o  
750 p s i g  by adjusting regulator 7. 
monitored on pressure gage U. 

Actuator pressure was 

The specimen was opened and closed 10 times by simultaneously 
actuating and deactuating solenoid valves 13 and 16. 
switch operation and valve posit ion were monitored with indicator 
l i gh t s  18. 

Limit 

4.2.6 . The specimen was closed by actuating solenoid valves 13 and I& 
The valve was pressurized t o  300 psig by adjusting regulator 
10. Valve pressure was monitored on pressure gage 15. 



402.7 

4.2.8 

402.9 

4.2.10 

4.2.U 

Flowmeter 16 was connected t o  the  outlet of hand valve 20 and 
hand valve 20 was oper.ed. 
minutes by observing flowmeter 16. 

S t a t  leakage was checked fo r  5 

Hand valve 20 was closed and flowmeter 16 was disconnected. 

The spechen w a s  opened by simultaneously deactuathg solenoid 
valves 13 and 14. The time between l i m i t  switch actuations 
was measured by timer 19 and recorded as the opening time. 

The specimen was closed by simultaneously actuating solenoid 
valves 13 and 14. The time between limit switch actuations 
was measured by timer 19 and recorded as the closing t ime.  

The actuator pressure was increased t o  800 psig by adjusting 
regulator 7. 
ard 4.2.10 were repeated while the actuator was pressurized t o  
800 psig. 

The procedures described in paragraphs 4.2.9 

4.2.12 The actuator pressure was reduced t o  750 psig and t he  specimen 
was opened by simultaneously deactuating solenoid valves 13 and 
14. Valve pressure was vented through regulator 10. 

4.2.13 

4.2.16 

4.2.17 

4.2.18 

The spechen was instal led as shown in figures 4-2 and 4-3. 
Valves 21, 27, 31, and 28 were opened. 
The actuator system was not changed f o r  t h i s  procedure. 

Pump 23 was started.  

The specinen was pressurized t o  300 psig by adjusting hand 
valve 31. Specimen pressure was monitored on gage 15. 

Iken t h e  specimen was f i l l e d  with LU2, flowmeter 35 was con- 
nected t o  the  outlet  of hand valve 20 and hand valve 20 was 
opened. 
meter 35. 
meter 34 and recorded. 

Leakage was checked f o r  5 minutes by observing flow- 
Flowmeter gas temperature was monitored on thermo- 

Hand valve X )  was closed and flowmeter 35 was disconnected. 

The procedures described in paragraphs 4.2.9 through 4.2.11 
were performed. 

After deternining the closing t h e  at an actuator pressure of 
800 psig, the  valve was held in the  closed posit ion and hand 
valve 20 was opened. The actuator pressure was reduced t o  
750 p s i g o  

4.2.19 A l o s s  of actuator pressure was simulated by closing hand valve 
12 and then deactuating solenoid valves 13 and l4. 

4.2.20 . The time between limit switch actuations was measured with 
timer 19. 
of an actuator pressure loss. 

This time was recorded as opening time in the  event 



4.2.21 

4.2.22 

4.2.23 

4.2. UC 

4.2.25 

4.3 

4.3 -1 

4.4 

The insulation resistance between a l l  non-connected terminals 
and betmen each terminal and the case was measured. The 
ninimrzn insulation resistance required i s  20 megohms. 
voltage of 500 vdc was used as the  t e s t  voltage. 
wzts applied f o r  a minimum of 60 seconds. 
sistance was above the required minitarn. 

A 
This voltage 

Yne insulat ion re- 

Only the t e s t s  described i n  4.2.23 through 4.2.25 were per- 
formed f o r  subsequent functional tests, unless othemise 
specified. 

Seat leakage was measured and recordek as described in paragraphs 
4.2.6 through 4.2.8. 

The specimen opening tine was measured and recorded as described 
in paragraphs 4.2.6 and 4.2.9. 

Following the determination of the  opening time, the closing 
time was measured and recorded as  described in paragraphs 
4.2.10. 

TEST PZSULTS 

Seat leakage,measured f o r  specimens 1 and 2,thile the specimens 
were pressurized with LIJ2 t o  300 psig was above the  minimum 
requirement of 300 sccm. Other functional test  resu l t s  f o r  
specimens 1 and 2 were satisfactory.  

TEST DATA 

The data presented in tab le  4-2 were recorded during the  i n i t i a l  
functional t e s t .  

4-4 



- 
It em 
- No. 

1 

9 
a .  

-, 

J 

4 

5 

6 

7 

I 

9 

10 

11 

12 

13 

- 

It em 

Test Specimen 

F i l t e r  
, 

Pressure Gage 

Hand Vzlve 

i-+essure 
2egulator 

Iiand Valve 

Hand Valve 

Pres sure 
Iiegulat o r  

Pressure Gage 

Hand Valve 

Solenoid 'Valve 

Manufacturer 

Parker l i r c r a f t  
C orparig 

3endix Gorp. 
F i l t e r  Div. 

.2c co Iielic oid 

Cobbins I;viat ion 

Crovt Valve and 
;'ie,dator Co,;aq 

Robbins .hiat  ion 

Bobbins :\viation 

Grove Valve and 
2ee;ulator Co. 

Seegers 
ks t runent  Co. 

R0bbir.s Aviation 

Larotta Valve Co, 

Model/ 
'art No. 

F94-2 

I:/!. 

13OF5 

24-134- 
60 16-E- 
0 

K/ z 

TT-180 

18 

TT-1co 

TT-180 

1s 

2122-25 

SSK;2- 
250-4T 

rrv-7r, 

Remarks 

Fheunat i c  a l l y  
operphd shut- 
off valw 

3 233-psig 

1-inch 

2-mic ron 

9- t o  5003-psi: 

accuracy G a l .  
Cal. date 8-16-66 

- -: 1.0;: FS 

&-inch <- 

0-to 6OX-psig 
i n l e t  

out le t  
0-to ~ O O O - P S ~  

0-to 6OoC)-p~i,~ 
inlet 
0-t o 6000-psig 
out le t  

accuracy 
C a l .  date 
9-16-66 

1 G-kch 

1 &-inch 
3-~ay ,  r:o 
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Table 4-1. Functional Test Equipment L i s t  (Sheet 2 of 3 )  

tern 
- No. 

u 

15 

1C: 

17 

12 

19 

20 

21 

22 

23 

24 

25 

26 

27 

7 

Item 

Solenoid Valve 

Tressurc Cage 

Flmmet er  

Fomr Supply 

Indicator Ukhts  

Timer 

Hand Val-re 

Hand Valve 

Fressure Gauge 

UJ2 m P  

Pressure Gage 

F i l t e r  

Pneumatic ally 
Operated Valve 

hewhat ical ly  
Operated Valve 

-.- 

Manufacturer 

Ieiarotta Valve Co. 

hegers  Irstru- 
nent Company 

Fisc he r-Port er 
20. 

Perkin Co. 

% n e r d  Elec t r ic  

Soquter  Keasure- 
ments Co. 

Flowmatic s 
Incorporated 

Hills-14cCanna 

Ashcrof t 

Cosmodpe 

Microft 

Purof l o  

Research 
Controls 

Research 
Cant ro l s  

Model/ 
’art No. 

IN-74 

2122-11 

[.:/A 

i z T -  
28-300.; 

K/.\ 

726B 

! G G  
715-19 

N/.2 

!?/A 

K/ A 

!!/A 

3258 

213 68 

213 88 

S e r i a l  
No. 

! / A  

)a113 
200577-I: 

38-113 - 
200595F 

:/A 

:/A 

38-IJ.3 - 
317542 

1 

‘./A 

38-113 - 
200507-1 

1 

38-113 
200507-F 

N/ A 

[,:/A 

K I A  

Remarks 

1 ;;-inch 
3-my, IiC 

0-to lOtx)-psig 
g.15 FS 
accuracy 
C a l .  date 
9-16-66 

C a l .  date 
13-26-66 

2E-vdc 

2s-volt 

Cal. date  
6-9-66 

1-inch 
5611 valve 

1-inch 

0-to 4oo-psig 

9-16-66 
C a l .  date 

0-to 15oo-psig 

0-to 3003-psig 
kl.O$ FS’ 
accuracy 
C a l .  date 
9-16-66 

10-micron 

1-inch 

1-inch 



Table 4-1. Functional n'cst Gquipment List ,  (Sheet 3 of 3) 

tern 
- No. 

28 

29 

30 

31 

32 

33 

3L 

35 

36 

37 

38 

39 

40 

- 

Item 

Iiand Valve 

T i l t e r  

Fressure Gage 

Hand Val-re , 

Thermmet e r  

Eelief Valve 

Thermometer 

Flomet er 

Insulation 
Resistance Teste] 

IX2 Tank 

Temperature 
Chanber 

Therrnotron 

Icing Chamber 

Manufacturer 

Kills-Nc Canna 

Furof l o  

.1shc rof t  

Flow Ihtics 
Incorporated 

H onepre 11 

Anderson 
Sremwood 

!ioneprell 

Plscher Porter 
Go. 

General Iiadio 
co. 

Eosmdyne 

CCSD 

'ihermotron Co. 

Note: Manuf%cturer, Model/PaFt Number, and Seria 
completed during the  test .  

Serial 
No . 

1/11 

J/ A 

)E-113- 
99507-0 

:/ 4. 

I/ .I 

:/.I 

T/ .I 

18-113- 
200595-E 

18-113 - 
118416 

i /A  

!/ A 

18-1 13- 
200895- 
13 

#!/A 

Remarks 

1-inch 
b a l l  valve 

10-mic ron 

0-to 500-psi6 
2l.Of: Fs 
accuracy 
C a l .  date 
9-16-66 

1-inch 
b a l l  valve 

The rnoc m p l e  
I; 2°F 

320-psig 

Thermocouple 
2 2'F 

C a l .  date 
10 -26 -6 6 

C a l .  date 
8-9-66 

250-gal 

Temperature 
shock test onl; 

Teqerature  
shock test  on& 

As specified i 

(icing t e s t  
xSCSTD-164-i> 

only 1 

Number columna shall be 
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Table 4-2. Functional Test Data 

Test 

Internal 
Leakage 

Oening 
Time 

Closing 
Time 

Valve 
OFenbg 
(Loss of 
actuator 
pressure) 

Insulation 

I 

Resistance : 

Switch A: 

rio pin t o  NC pfi 

NO pin t o  corn. 

MC pin t o  corn. 

NO pin t o  case 

NC pin to case 

Valve 
'ressurc 
( F S i g  1 

C ond it i ons 

Valve 
Medium 

Actuator 
Pressure 
(psig 1 

750 

750 

750 

800 

750 

800 

750 

800 

750 

800 

0-psig 

Resi 
Specimen 

1 

0 sccm 

W6 sccm 

0.90 sec 

0.92 sec 

0.78 scc 

0.82 sec 

1.05 sec 

1.01 sec 

1.07 sec 

1.01 sec 

0.96 sec 

40,000 mego 

80,000 mego 

81,000 mego 

40,000 mego 

50,m mego 

ts 
Specimen 

2 

0 sccm 

333 accm 

0.84 sec 

0.70 sec 

0.87 sec 

0.89 sec 

1.00 scc 

1.00 sec 

1.00 sec 

0.97 scc 

1.59 sec 

100,000 mego 

210,000 mego 

200,000 mego 

90,000 mego 

90,000 mego 
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Table 4-2. Fur,ctional Test Date (Continued) 

Switch 3: 

LO F i n  to PJC p i  

K O  rin t o  com. 

1:c piE t o  corn. 

2d p i n  t o  case 

1:C pin to case 

100,000 mgo 

150,000 mego 

150,000 rnego 

100,000 mego 

100,000 mego 

120,000 mego 

l3O,OOO nego 

103,OX m g o  

100,Ox) mego 



ct- I -1 

n 

. I  

.. 
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SECT161 V 

TT,IIPER,?TURE SHOCK TEST 

5.1 

5.1.1 

5.1.2 

5.1.3 

501.4 

5.2 

5.2.1 

5.2.2 

5.2.3 

' 5.2.4 

5.2.5 

5.2.6 

5.2.7 

5.2.5 

5 .3 

The temperature of the t e s t  specimens sha l l  be s tabi l ized a t  
125 (-k4y -0)T. 

The re lat ive huniditp sha l l  be maintained a t  20 ( 2  5) per cent. 

Is;2 sha l l  be flowed through the  specimen and a functional t e s t  
sha l l  be performed as described in section IV when the  tempera- 
ture s taSi l izes  at  125°F. 

A functional t e s t  s h a l l  be performed a f t e r  the  high temperature 
eqosure  as specified i n  section AT. 

TEST PROCEDURJ 

The spechen was instal led in a high temperature chamber as 
shown i n  figure 4-2 using the equipment l i s t e d  i n  tab le  4-1. 
Thermocouples were ins ta l led  on the surface of the  specimen. 

The temperature of the chamber was increased t o  125°F using 
thermotron 2. 

The temperature of t h e  specimen was allowed t o  s t ab i l i ze  a t  125°F 
and temperature was maintained f o r  72 hours. 

During the  72-hour period, valves 21, 27, 31, and 28 were opened 
and p q  23 was started.  

IXz a t  -320OF was flowed in and out of t he  test  specimen in l e t .  
Phlle IJJz was flawing, spechen 1 (S/N 203) was open and 
specimen 2 ( S / N  204) was closed. 

After Ill2 flow was established, t he  setup shotrn i n  figure 4-2 
was disconnected and t h e  specimen was instal led as shown in 
figure 4-1. 

Specimen 2 was subjected t o  a functional t e s t  immediately. 
specimen 1 (in t he  open posit ion) was f i l l e d  with LlU'2, Lb!2 boil-  
off in the  specimen out le t  prevented an immediate check of seat 
leakage. 

As 

The specimen temperature was allowed t o  s t ab i l i ze  a t  room tap- 
erature and a functional test  was performed in accordance with 
section IV. 

TEST RESULTS 
' 

Seat leakage measured f o r  both specimens a t  low ternperatwe was 
above the ~~ requirement of 300 sccm. Seat leakage measured 

5-1 



I 

at ambient temperature was sat isfactory.  
t e s t  results were satisfactory.  

A l l  other functional 

EST DATA 

The data presented in tables 5-1 and 5-2 were recorded following 
temperature shock a t  low t a p e r a t w e  and at  room temperature. 



Table 5-1. Post-Temperature Shock Functional Test Data (Low Temperature) 

Test 
Results 

Specimen 1 1 Specimen 2 

Leakage 133 sccm 833 sccm 

Opening Time 0.79 sec 0.89 sec I 1.03 sec 1.03 sec Closing Time 

I Test 

Table 5-2. Post-Temperature Shock Functional T e s t  Data (Room Temperature) 

Results 
Specimen 1 Specimen 2 

I I 

0 sccm 

0.80 sec 

1.02 sec 

~~~ 

0 sccm 

0.76 scc 

0.95 sec 

Leakage 

Opening Time 

Closing Time 





SKGTIOIT VI 

SURGE E S T  

6.1 

6.1.1 

6.1.2 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6 . 2 3  

6.2.6 

6.2.7 

6.2.8 

6.2.9 

The valve s h a l l  be closed m-d the valve body sha l l  b5 pressurized 
on the upstream side from zero (+5, -0) Ysig t o  300 (+5,  -0) p i g  
wi th in  100 milliseconds. 
!I t o t a l  of 1 0 ~  cycles sha l l  be Ferformed using I%J2 a t  -320°F 
as the  pressure medium. 

This operation consti tutes one cycle. 

A functional t e s t  as specified i n  section IV s h a l l  be per- 
formed uFon completion of t h i s  t e s t ,  

‘ITST PROCEDURE 

The specimen was instal led as shown i n  figures 6-1 and 6-2 
using t h e  equipment l i s t e d  i n  tab le  6-1. 

Hand valves 3 and 6 were opened and t h e  3200-psig supply 
pressure was monitored on gage 5. 

Hand valve 1 2  was opened and actuator port .4 was pressurized 
t o  750 Fsig by adjusting regulator 7. 
was monitored on gage 11. 

Actuator pressure 

The test specimen was closed by simultaneously actuating solenoid 
valves 13 and l.4. 

Valves 19, 23, and 25 were opened, pump 21 was s tar ted,  and LV2 
was FUInped in and out of t h e  specinen inlet .  Spechen pressure 
was monitored by transducer 1 6  and maintained below 50 psig. 

Hand valve 9 was opened and the inlet of solenoid valve 1 5  
was pressurized t o  300 psig by adjusting regulator 10. 

Solenoid valves 1 5  and 25 were actuated simultaneously. 
pressure rise ra te  was  monitored with transducer 16 and re- 
corded with oscillograph 17. 
t o  300 psig within 100 milliseconds. 
25 were simultaneously deactuated and the specimen pressure 
was allowed t o  vent t o  50 psig. 

The 

The pressure increased from 50 
Solenoid valves 15 and 

The specimen was subjected t o  1000 pressure impulses f ron  50 
t o  300 psig by simultaneously actuating ard then deactuating 
solenoid valves 1 5  and 25, 

The specimen w a s  subjected t o  a functional t e s t  as described i n  
section IV follmring the  surge test .  



6.3 TEST RFSIKTS 

6.3.1 A 50-to 300-psig pressure surge was accomplished in 100 milli- 
seconds. The specimen was subjected t o  1000 pressure surges. 

6.3.2 Functional t e s t  data recorded following the surge t e s t  were 
satisfactory. 

6.1 TEST DAT.4 

6.4.1 A typical surge waveform as recorded during the test i s  pre- 
sented in figure 6-3. 

6.1.2 Functional test data recorded af ter  the surge t e s t  are presented 
in table 6-2. 

6-2 



Table 6-1. Surge Test Equipent .  TLst 

- 
It em - No. 

1 

2 

72 
2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

- 

It em 

Test Specimen 

831; Presswe 2 Source 

t:and Valve 

F i l t b r  

Pressure Cage 

!:and Valve 

Pressure Regula- 
t o r  

tiand Valve 

iIand V a l v e  

Pressure 
Regulator 

Tressure Gwe 

':and .Valve 

jolenoid Valve 

Manufacturer 

Parker Aircraft 
coqany 

c o b i n a t  ion p~rnr 
Valve Coqany 

nendix Zorp. 
Filter Div. 

Ac co i k l i c  oid 

Robbins .\viation 

Orove i l a l x  and 
Regulator C o q a n ~  

Robbins Aviation 

3obbins Aviation 

Grove Valve and 
Regulator Conpaq 

Robbins Aviation 

Ser ia l  
No. 

a3 a n d  
m4 

I!,/ I 

?-/A 

P/ n 

OR-U~- 
200577- 
A.4 

TT-180 

r:/ >. 

!J/.4 

Y/A 

I? : 

30-113 - 
200577 
r, 

N/A 

E'/.\ 

Remarks 

heuna t  i c  alb 
operated shut- 
off viLve 

3000-psig 

1-inch 

2-nic ron 

0-to 5;ooo-psi,p 
5 . 0 ;  FS 
accuracy 
Cal. date  
8-14-66 

$-inch 

0-to 4OO-FSi~ 
Fnlet 
0-t o 6Om-psig 
out le t  

S-inCh I 

&inch 

0 4 0  60OO-~si& 
i n l e t  
0-t o 6 0 ~ 0 - p ~  i g  
out le t  

0-to LOOO-pig 
-@.l? - FS 
ac curacr 
Cal. date 
9-16-66 

1 p i n c h  

;;-inch,3+ray 1 

YO 
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Table 6-1. Surge Test Equi?ment Idst. (Continued) 

- 
I t  em 
No. 

14 

15 

16 

17 

10 

19 

20 

21 

22 

23 

2k 

25 

26 

27 

It em 

Solenoid Valve 

Solenoid Valve 

Pressure 
Transduc er 

Oscillograph 
, 

TN2 rank 

ITand Valve 

Pressure C a p  

pwnp 

F i l t  er 

m e w t i c  ally 
ope rated valve 

Pressure Gage 

Solenoid Valve 

Pressure Gage 

Pressure Gage 

Manufacturer 

h r o t t a  Valve Co. 

Southwest ern 
valve co. 

CEC 

czc 

Zosmodp e 

Hills - I W  m a  

.4shc ro f t  

2 osmodyne 

h r o f  lo 

Research 
2ont ro ls  

jeegers Inst ru- 
nent Company 

Qsco co. 

9cco Helicoid 

bhcrof t  

Model/ 
'art No. 

7s-74 

YV-122 

k-3 50- 
IO01 

L 2 4  

!/A 

a/ x 

?/!l 

7/A 

1258 

EL3 88 

1122-71 

F-1326 81; 
A T  

I/ A 

!/A 

Ser i a l  
No. 

IT/A 

)!/'I 

I;/ a 

08-113- 
012586 

IJ/  9 

N / A  

06113- 
200507- 
I 

1 

I'/A 

I?/ 4 

03-713- 
200577-I 

t I /A 

38-113- 
2005775 

38-113 
200507-1 

Remarks 

;-inch 
3-way, YC 

1-inch, NC 

0-to 503-psia 

C a l .  date 
ll-1-66 

1-inch 
ball valve 

0-to 400-psig 
Cal. date 
9-16-66 

0-to 1503-psiq 

10 -mic ron 

1- b c h  

0-to 1Ooo-Fsig 
s.15 FS 
accuracy 
C a l .  date 
9-16-66 

$-inch, l!O 

0-t 0 5000-ps i g  
21.07 FS 
accuracy 
C a l .  date 
8-16-66 

0-to 3000-psig 
+LO% FS accura - 9 
Cal. date 9-16-61j 



Table 6-2. Functional Test Data Obtained .Qfter 1000 Pressure Surpes 

0 sccm 

0.81 sec 

1.04 scc 

I Test 

0 sccm 

0.77 sec 

0.96 sec 

Results 
Specimen 1 Specimen 2 

Leakape 

Openine Time 

ClosinR Time 
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SCCTIOIJ V I 1  

7.1 

7.1.1 

7.1.2 

7-1-4 

7.1.5 

7.1.6 

7.2.1 

7.2.4 

7.2.5 

7.2.6 

7.3 

7.3.1 

!in icing t e s t  sha l l  be performed t o  determine the a b i l i t y  of the  
t e s t  spechen  t o  perform under iced conditions. 

The icing t e s t  sha l l  be performed i n  accordance with section 
of KSCSTD-164 (D)  . 
The temperature i n  the  t e s t  chamber s h a l l  be regulated and 
maintained a t  5°F. 

SFrzy nozzles sha l l  emit water in droplets with a xi inhum dia- 
meter of 1.5 millimeters. 

Water precooled t o  40OF s h a l l  f l ok  through each spray nozzle 
a t  a r a t e  of approximately 2 gallons per ninute. 

Spray nozzles s h d l  be located at  a minimum distance of 2 f e e t  
from the t e s t  specimen. 

Functional tests s h a l l  be performed during and a f t e r  the ic ing 
t e s t .  

TEST PROCEDUF. 

The specimen was ins ta l led  as shown i n  f igures  4-2 and 7-1 
using t he  equipment l i s t e d  in t ab l e  4-1. 

The temperature was s tab i l ized  i n  the  test chamber a t  5°F. 

IJater at  40°F was injected i n t o  the  t e s t  chunber. 
t he  water was continued u n t i l  a minimum of $ inch of i ce  had 
formed on t h e  test specimen. 

Injection of 

A functional t e s t  wzs performed as specified in section N. 

The t e q e r a t u r e  i n  t h e  t e s t  chamber vas returned t o  ambient room 
conditions . 
Within 1 hour a f t e r  completing the  ic ing  t e s t ,  t he  specimen 
was visual ly  inspected f o r  formation of i c e  on m o v i n g  par t s  and 
a functional t e s t  was performed as specified i n  sect ion IV. 

TEST RESULTS 

A coat of i c e  w i t h  a minimum thickness of & inch vas deposited 
on each specinen. Specimen 2 is shown in f igure 7-1. 



7.3.2 

7.4 

Seat leakage measured during t h e  ic ing t e s t  was greater  t h a n  
the  specified minimurn of 6 sccn. 
data recorded during and a f t e r  the  ic ing t e s t  were satisfactory.  

All other functional t e s t  

TEST' DATA 

The functional t e s t  data obtained during and a f t e r  the  ic ing 
test are presented in tables  7-1 and 7-2. 

, 



Table 7-1. Functional Test Data Obtained During Icing Test 

1 Test 

Le akaa e 

Opning Time 

Closix'g Time 

Insulation 

Resistance: 

Switch A: 

Y O  pin  t o  IJC pin 

NO pin t o  com. 

MC p i n  t o  corn. 

NO pin  t o  case 

N C  p in  t o  case 

Switch 3 :  

110 F i n  t o  rx pin 

NO p i n  t o  con. 

ric p i n  to COIL 

KO p i n  t o  case 

KC pin t o  case 

2e s 
Specimen 1 

5'3 sccm 

0.8'7 sec 

1.85 sec 

ZOO0 mego 

2000 mego 

2000 mego 

5000 I E ~ O  

5000 mego 

ZOO3 mgo 

2503 mego 

2500 mego 

5000 mego 

5333 mego 

t s  
SFecinen 2 

83.3 sccm 

0.79 sec 

1.0 sec 

ZOO3 mego 

100,000 me50 

100,000 meTo 

50,000 mego 

1Oi3,OOO mego 

2303 mego 

100,000 mego 

100,000 meqo 

lO0,OOO mego 

50,333 mego 



Table 7-2. Functional Test Data Obtained After Icing Test 
8 

1 

Test 
Results 

Specimen 1 I Specimen 2 

Leakage 

Opening Time 

Closing Time 

0 sccm 

0.81 scc 

1.06 sec 

0 sccm 

0.78 sec 

0.99 sec 

7-4 



-. r igure  7-1. Specimen 2 During Icing Test 
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SECTIOR V I 1 1  

8.1 

6.1.1 

8.1.2 

E.1.3 

8.2 

6.2.1 

E.2.2 

8.2.3 

8.2.4 

8.2.5 

6.2.6 

e.2.7 

8.3 

8.3.1 

8.3.2 

8.3 03 

The t e s t  specimen shall be subjected t o  1000 open-close cycles. 

The t e s t  medium used f o r  t h e  cycle t e s t  shall be 112 a t  -320°F. 

A functional test i n  accordance with section IV sha l l  be per- 
formed a f t e r  100, 500, and 1090 cycles. 

TEST PROCEDEE 

The specimen was instal led as shown in figure 4-2, u s i n g  t he  
equipment l isted in tab le  4-1. The position-indicating switches 
were connected as shovm in f igure 8-1 using the equipment l i s t e d  
ir. t ab le  8-1. The t e s t  setup is shown in figures 8-2 and 8-3. 

Valves 21, 27, 31, and 28 were opened. Pump 23 was s ta r ted  and 
U12 was flowed in and out of the  t e s t  specimen in l e t .  

The specimen was pressurized t o  300 Fsig by adjusting hand valve 
31. The specheri pressure was monitored with pressure gage 15. 

The position-indicating switches were loaded t o  10 amperes 
by adjusting load bank 3. 

The specimen was subjected t o  1000 open-close cycles. 

A functional t e s t  as specified i n  section IV was performed 
after 100, 500, and 1000 cycles. 

Folloiving 100 and 500 cycles, functional t e s t s  were performed 
immediately a f te r  boiloff stopped and before the specimen 
returned t o  ambient temperature. 
functional t e s t s  were performed after the valve had reached 
ambient t eqe ra tu re  

Follmring 1000 cycles, the  

TEST RESULTS 

The specimens were subjected t o  1000 open-close cycles. 

Position-indicator switch operation was sat isfactory during 
the  lo00 cycles. 

Following 100 and 500 cycles, valve seat  leakage was above the  
specified minimum of 6 sccm. All other functional test results 

. were satisfactory.  

S.4.1 Test data presented in tables  8-2, 8-3, and 8-4 were recorded 
after 100, 500, and 1000 open-close cycles, respectively.. 

Receding page blank 8-1 



- 
tern 
No. 

1 

2 

3 

4 

5 

6 

I 

Item 

Table 8-1. Position-Indicator Switch Test Zquiprnent List 

Manufacturer 

'est  Specimen 

'ower Supply 

&ad I3an.k 

shunt 

Jolt  met e r 

Insulation 
Res is t anc e 
Tester 

arker Aircraft 
oqany 

erkin 

un Co. 

reston 

1 ewlit t -Packard 

heral Radio Co. 

Serial 
No. 

XI3 and 
334 

\!/A 

$1 / A 

38-113- 
lob- 
1042s 

08-113 
017912 

18-113- 
118416 

Remarks 

? I tmat ica l ly  
>perat ed shut- 
2 f f  valve 

C a l .  date 
8-18-66 

V T W  
Cal. date 
9-22-66 

Cal. date 
8/9/66 

9 
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Table &2. Functional Test Data Obtained After 100 Cycles 

I Test 
Results 

Specimen 1 I Specimen 2 

Leakage 

Qening Tine 

Closing Time 

1250 sccm 

0.76 sec 

0.97 sec 

4166 sccm 

0.80 sec 

1.09 sec 

Table 8-3. Functional Test Data Obtained After 500 Cycles 

I Test Results 
Specimen 1 1 Specimen 2 

Leakage 

Opening Time 

Closing Time 

4166 sccn 

0.79 sec 

1.07 sec 

1250 sccm 

0.79 sec 

1.02 sec 

I 8-3 



Table 8-4. Functional Test Data Obtained A f t e r  1000 Cycles 

Test 

Leakage 

Openilng Time 

Closing Time 

Insulation Resistance: 

Switch A: 

NO pin t o  corn. 

NC pin t o  com. 

NO pin t o  case 

IVC  in t o  case 

Switch E: 

NO pin  t o  com. 

IJC pin  t o  corn. 

NO p in  t o  case 

NC p i n  t o  case 

Results 
Specimen 1 Specimen 2 

0 sccm 0 sccm 

0.80 sec 0.78 sec 

1.08 sec 1.00 sec 

350,000 mego lX),OOO mego 

250,000 mego 110,000 mego 

200,000 mego 110,000 mego 

75,000 mego 5O,OOO mego 

250,OOO mego 150,000 mego 

25O,OOO mego 150,000 mego 

150,000 mgo 150,000 mego 

75,000 mego 5O,OOO mego 



1 
- - 1  

1 

i 
I 
I 
I 

Figare E-1. 2osition-Indicating Switch Schematic 
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SECTIO1.T I); 

9.1 

9.1.1 

9.1.2 

9.1.3 

901.4 

9.2.2 

9.2.3 

9.2-lr 

9.2.5 

9.2.6 

The valve portion of the t e s t  specimen sha l l  be hydrostatically 
pressurized t o  1.203 p i p ,  f o r  5 r h u t e s .  

The actuator of the tes t  specimen s h a l l  be hydrostatically 
pressurized t o  3030 p i g  f o r  5 minutes. 

The tes t  speciner. s h a l l  be visual ly  inspected f o r  s t ruc tu ra l  
damage o r  leakage. 

The valve portion of one specimen only s h a l l  be slowly pres- 
surized hydrostatically u n t i l  f a i l u r e  occurs. 
one specimen only s h a l l  be slowly pressurized hydrostatically 

The actuator of 

, u n t i l  f a i lu re  occurs. 

The specimen was ins ta l led  as shown in figure 9-1 using equipment 
l i s t e d  in t ab le  9-1. 

It was determined tha t  all connections were t i gh t ,  all gages 
were ins ta l led  and operating properly, and all valves were 
closed. 

Valves 3,  5, 6, 8, 10, 11, and 12 were opened and pmp 2 was 
actuated t o  f i l l  t he  systen with water and t o  purge all air  
from the  system. 
The valve specinen vms pressurized t o  1200 F S ~  with pump 2. 
Valve 3 was closed. 
pressure was vented through valve 10. 
spected f o r  damage. 

Valves 5 and 6 were openzd. 
was p ressur izedto  3000 p i g  and vzlve 6 was closed. 
pressure vas held f o r  5 rriinutes. The pressure was released 
t h r o q h  valve 10 and t h e  specimen 7-s inspected f o r  damage. 

Valves 10, 11, 12, 5, 6, and 8 were closed. 

This pressure was held f o r  5 minutes. The 
The spechen was in- 

One side of t h e  actuator specimen 
This 

Valve E; was opened. 
surized t o  3000 p i g  and valve 8 vas closed. 
was held fo r  5 ninutes. 
valve 1 2  and the specimen was inspected f o r  damaee. 

The other s ide of the  actuator was pres- 

The pressure was released through 
This pressure 

On one specimen only, valves 11, 12, and 13 were closed, and 
valves 5, 6, and e were opened. The actuator was Fressurized 
u n t i l  the  actuator pressure reached 4090 psig. 

On both specimens, hand valves 5 and 10 were closed, and hand 
valve 3 was opened. 
valve body of  each specimen unt i l  the valve body burst or the 
pressure reached 1600 psig. 

.h a t t e q t  was made t o  pressurize t h e  

Preceding page blank 9-1 



9.3 

9 .3 .1  

9.3 2 

9.3.3 

3.3.4 

9.3 5 

9.3.6 

9.4 

TEST ;iT;SULTS 

KO external dama,ge or  d i s tor t ion  resulted from pressurizing 
each port of the  actuator on specimens 1 and 2 t o  3003 psig 
f o r  5 minutes. 

KO external danage or  d i s tor t ion  resulted from pressurizing each 
valve specimen t o  1290 p i g  f o r  5 minutes. 

The actuator on specimen 2 was pressurized t o  4000 psig :.Jithout 
rupture. 

An attempt was made t o  pressurize the valve body on specimen 1 
t o  1600 psig. 
occurred at  a r a t e  which prevented pressurization above US0 
psig. 

However, leakage f romthe  s p l i t  body seal 

As specimen 1 could not be pressurized t o  burst  o r  1630 psig, 

Leakage fromthe s p l i t  body s e a l  a l s o  occurred i n  specimen 2 
and prevented pressurization of the  specimen above 1550 psig. 

, an attempt was made t o  pressurize specimen 2 t o  t h i s  pressure. 

Figures 9-2 and 9-3 show specimen 1 and 2, respectively, f o l l o r h g  
the  bu r s t  test. 

!EST DATA 

The data presented in tab le  9-2 were recorded during the burst  
test. 
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Table 9-1. Furst  Test, Fquipment L i s t  

Pneumatic a l ly  
orerated shut- 
off valve 

0-to 30,000- 
FSie 

$inch 

0-to 10,om- 
rsig 4 

- 
It em 
d No 

1 

2 

3 

L 

5 

6 

7 

5 
v 

9 

13 

11 

14 

13 

I tem 

Test Specimen 

%and Valve 

Pressure Cage 

IIm5 Valve 

Hand Valve 

Pressure ?ape 

Land Valve 

Pressure Gage 

iard Valve 

i a d  Valve 

iand Valve 

120 Source 

Manufact urcr 

Farkar .Urcraft  
Conpany 

S p raeue Engin e e r 

Aminco 

Ashcroft 

.Mnco 

3obbhs Aviation 

Ash c rof t 

Robbins Aviat ioE 

Ashcroft 

iio5bixs Aviation 

~ o t 3 i n s  Aviation 

2obbins Aviation 

;/A 

Model/ 
'art No. 

F914-2 

300-16 
-64 

I?/ A 

rJ/A 

I!/ h 

SSKA 
250-4T 

€J/A 

SSK .I 
250 4: 

[!/A 

3 S i  ? 
250-4r 

3SK." 
250-411 

>SKA 
250-4T 

?/A 

I Remarks 

I 0-to 10,033- 
ps ig 
Cal. date 11-4-66 
;-inch 

;-inch 

$-inch 

9-3 



Component 

Actuztor 
Port A 

Actuator 
Por t  B 

Actuator 
Ports A 
and E 
Simultaneously 

Valve 

Table 9-2. Burst Test Data 

Pressure 

3000 psi& fo r  
5 min. 

3000 psig f o r  
5 min. 

4000 psig 

1200 p i g  

1550 p i e  

Re$ 
Specimen 1 

M 0 
Distortion 

No 
Distortion 

NO 
Rupt w e  

N 0 
Distortion 

No 
Rupture 

Its 
Specimen 2 

K O  
Distortion 

N O  
Distort ion 

NO 
Rupture 

N 0 
Distortion 

KO 
Rupt ure 

9-4 
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Figure 9-3. SFecknen 2 After Burst Test 
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APPENDIX A 

Determination of GN2 Leakage Rates at Pressures Below 300 psig 
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1.1 

1.1.1 

1.1.2 

1.2 

1.2.1 

1.2.2 

1.2.3 

R.?TCS AT PSIC 

Seat leakace shall be measured a t  specimen i n l e t  pressures 
from 25 t o  303 ys ig .  

The t e s t  medium s h a l l  be GK2. 

"EST PROCEDW 

The t e s t  specimen was ins ta l led  as shown i n  f igure 4-1. 

The t e s t  specimen was closed by pressurizing the actuator t o  
750 psig. 

The valve section of the specimen was pressurized from 25 
t o  303 psig in 25-psig increments. 
fo r  leakage at each of these pressures. 

The specimen was checked 

1.2.4 The test specimen pressure was reduced from 300 t o  25 psig i n  
25-psig increner;ts. 
each of these pressures. 

The specimen was checked f o r  leakage a t  

1.3 

1.4 

TEST FESULTS 

Leakage data recorded fo r  spechen 2 indicated the  Fressure 
dependence of the  valve seal .  
leakage ra tes  a t  low pressure and no leakage a t  pressures near 
300 p i g .  
any pressure dependence of the seal. 

The specimen showed high 

Leakage data recorded f o r  specinen 1 did not indicate 

TEST DATA 

1.4.1 The data presented i n  tables  A-1 and A-2 were recorded during 
the  leakage t e s t .  
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Increasing 
Pres sure 

(PS ig  1 

25 

50 

75 
100 

125 

150 

175 

200 

225 

250 

275 

300 

Table A-1. 

Leakage Data For Spechen 1 

Leakage 
(sccm) 

16.4 

49.2 

49.2 

65.6 

82.0 

98.4 

114.8 

131.2 

131.2 

131.2 

1U. 8 

82.0 

Decreasing 
Pressure 

( P S i d  

300 

275 

250 

225 

200 

175 

150 

125 

100 

75 

50 

25 

Leakage 
(sccm) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

37.7 
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Incr2asing 
Pressure 
(?Si&) 

25 

50 

75 

100 

125 

150 

175 

200 

225 

250 

275 

300 

Table A-2. 

LeakaKe Data For Specimen 2 

Leakage 
(sccm) 

4 2.5 x 10 

3.1 104 

8.4 x 103 

2.5 x 104 

2 x Id 
32.6 

0 

0 

0 

0 

0 

0 

Decreasing 
Pres sure 
(Wig) 

300 

275 

250 

225 

200 

175 

150 

125 

100 

75 

50 

25 

Leakace 
(sccn) 

0 

0 

0 

0 

0 

0 

0 

0 

41 

2 x Id 

9.9 x 103 

6.6 x Id 
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